to%K 

(Static Electricity) 



%s^tM to FT ^BBTO *fir <?$ 'TOGM H+MIH ^K* ’TO 

to toow Stoi^ *rtfro to* ^ri> ^twi TO* w witc®* 
mm TOsto to toto si^to to ats® to w ^ i ^ tosw to 
to i 'aiwitw mrom *hR»$ mm to Mt i *Rrai*pr <tfe® to 

ftv3fo*ii>i i*R^ <?ito to $m*Eh ^w^Sc-m ^ e tiw tfw 

fttefo*llC71*l tf'Sf *RtW I CTOT sH^m T|fw *TO®|* ^ ^t tfRSlto ^•MkiHW TS ltTO 
to cto ^r ’stro to figowi to ^r i <£$ TOit to \tyiMi flto 
atH^l eil&ilMl to' i ^d5t tfro *tHWlPr TO to TO ft to Rwrcw TO#* to 

p#e « TOter cto (7K i 

















































*oJJr 




y»S» 



4 rtw ^iw 


^ 'Q ^tm 2lft^ ^ ^JNJt ^3ffa *tmi 
'®f'» , ^l i, H <)(.«]ti • j iKk<u 'oihh “Hte ^ > <k.'® *lta^ i 

j j<si <pw v sfv»^. *if<i*iH ^ > *k.'® *lt?R'i 
^sf®«, C^3J ^JHtf *tt?? i 

WtNfa ^5% CW Pww WSHtolW faffa W ^jNJt W® 


*n?m 

^5%, #5^ ^jMjt ^»<K.« *tt?^l 

1 *t^ <p|<i«5»*l <il^(Jt *I1?R I 

fafiT N of'»^ ^j^l<i ^jN3t otic's *m i 

1*R|^ <Wt? C#*M ^JWfi < q»fl(.'a *f|?|? i 














*RNtoR 


*Vo 


10.1 (Charge) 

^*iw Ff fi># to WTbfvbc.ii csm&m m Rto fR*to R«ttRt rt ^rcrt to 
to rrrssr i^riw to to ^rrr rrrri %52tRR crpi %5rrpt rtor ir 
•j^»wi rip*, ^«ir <to f*t^ rrr RRtto Rmtto (R?i '©rr '©iw* ■pr tot rr rr, crcr 

RCR RR i£R*fi> 5«T ^HJ S»«1(.<P ck«T Rfi5f RsfRPT totR I (.'©hsl Rto toiiR RtflSR 

Rtre to Rijjwr rmrr^ to crpi ^rmre crrr i 

RRRflSR '©ilWR, £PR ftoRR 1%?Rt RSf*tF5- to fato RJtRtPR "^to; 4to fRRR 
RSR? <K3CR, Ptf& 3.CCR bl'fif Rt RflqlRI bl'fif RT ^SfRtR R>t, C<PR (.to RiRtRf '©llW'f <K3, 
RsRERt ftoRR RRR '©IMIR R^RCRt fRtjR RiRRJ frto RRR CRlRtR ^RJ ^rRtPR 4(.<p<il«i 
CRfvSR CRP5 RPT, Wj-RRRt^ CRRR RRR £$f% RR tot WtRFS RERi 

^TtRRt Rto WffR RRlR>f ^-RRRT*! tol ^®t% I 118fi> RRRtt ^ItER, t£R RtRT RRJ 

83f& d>Rto, RRt to RRfi> *Rto tot RR 5 RR 5 to R*t fr©f% RCilC^ i <4RR>t ^SjtoStR 
RRRt<3R RW ^d»r ^QSKBR RRRt<i to RtfR, 4Rn5T CRltolR RRRt<$R RtPt <tot f^^RR 
RRRtl to RR«l, <tot R*to ’RRT'JR RtPf tot to«al«M *RRt*t to RtRt R*RtR RjlR 
^©to tofR i ^Bf to Rt°RtR Rfa RRSRliST R< to R^fatRt, to RlSftR 

Rl^lR RR frsfR i) 

*RRt < J RRf%^ fR%° KR* (Building Block) i to RRRT'JR <.<p«a RtER cto <4<pl>l 
tolRlR, to ^sJP© RtPF $C«H»$R l totlRlR to ^ C2|f5R ^IR f^R to I 
4<i c &©iR csftoR to ^ *Rtw Rt toto (RlBSwn <?frrt to to) Rim 
^to^RR to RRtw Rt (RCRto i csfliR ^rtR rc»i<pS(.m« 'to rrR iRRto 
^©R RR (1.6 x 10 -19 coulomb ) ^RRJ&t CRCRf6« i tfltol R^RfjR 

fR^tot^R CR RRlSr CSil^R RtW ^R Rito to to Rtof ^toR ^R^s W& to 
rrri^r rIhiPiv© to ^rt, tok rrri<j ~$m. to^ toR^ rt fRto^ Rl i rrot 
R^sf RRRtj rp^ toc^®R, ^®R iR^totor rpr ^ <sto CtoR, ^®TW to ^R 
4to ^ptoR I ^RRRR RRRfl RPR RPlIlR, toaRtPT ^ C£t1 ^ T (^ toR% ^ 
1 r\55r) ^RR Rto tol RPI^Sr 1 ^^tCR GRIP'S ^ItP® ^ItM Rv5 Rv5 <RRT^ M% RPTCRI 
RfR RR to toR RRt RR fR^URtCR C£f1l5R RRRS RSRRPF W^PfT 

^R? RtRRR^s ^TtlRt C#t fR^R «TtRJ I 



























































































1^1? fiijf* 




RfcGNilPU ?#? ?? <*iTO ^*W TOc^ TO, 10.01 fwito cwlc? ffHH 

TO PMfc? TOTOTOT <j< TOC? TO?? TO*W PP TOM I WMttM TO^ftT 

mfm ^iUw tom, to? f%| irof tomi? croro? ?$c?? tototo?? 

^c,»i5»S*i’lt«ilw» 4?»I? C5^t ^*(.«i 'aihhl TO TO? i $g«i<pj^ «iHhl TO?T £rTOf $TO? TOM 
TOtl 


^TOm tom^^m tow %tc?to TOH 

TOMTO TOTf^ ?TO? TOTOTO CS#? TO 
l ft*? CTOTt TOfclW TO <ll$M? 
tototosi? 4?#r $w*lH ^rfro? mgto tot 

Wl^TO $W*$W? , ^®TO esft^TO TOTOt CTO 

to? TOte tomTO to t?$? firo*iro to 

P)®fiH TOM TO, TO MTO? TO#® TOM? 
TOTO? CTO TO I ‘flTOt ^TO#T TOc? Ito 
*I?toTO c ® 4?# TOlu® TOw to TO TOc? 

fro TO TOR® TOw to i TO?t tot TO 
TOTOfi* TO^o TO TOt^o TOTOI 4?#r 
TOTOt C? ?TO? TOR'O'slw TOf^s to® 
TO $TO PT W? CTO*#®WtM0 TOf^a 
TO® TO TO<t? TOT 1TO? <M# TO TO 
TO<n<pSi ^MTO'J? TOt? TO?T TO, TOT 
TOU^ P# TOW TO wc*#® i 



fbifl 10.01: 'TOTOfPRT 9 f<t 1 f1 , 2 i l sM 

TO^W ^ TO twrilH TO? TOTOT 
TO l 


TOTOt’JCTO ^CFWjjH^PIt TO TOTOf TO^» ^ItW, <£|’1PTT 4)®IM TOlWlM TO TO 
^RPrv #?? Mm i cTO?T cTOtcro toIto ?^Tc? cTO t?*^®®tc? cto?M i ^TOt TO ’1®)w 
TO?r TO TOi ^ TOT ?lfa TOM TOM C*l? TOTO <4?#-TO ^M?#T TO ^ 
TOM? TOM, 4 ?TO TOtPf t? TOM ^M TOTOtf? TOM MllSlTO TOM 

TOt?i *fl ?TO ?TO<M TOM TO fTOjTC TO?#i TOM TOC< MllSlTO TO?t? 

TOST $W4$H (TO, C? TO# MM t? TOMTOM MTO C^M TOM l? 1 ^ mTO?# i MS? 

toti^ c?tot croro, ?ro, mto tom ^toRto?) i m&, <pi&, ?t?t? ^to tom 

mTO?#i 


TOTO3? ^ TO?M <£1?? TO TO TOTT TO?M TOlTO TO PTflpTO W# TOlTO MTO? I^TOT 

t?5M? TO?? 1???tjM TO? TO? 


TO^oto, •ro^wt?, 5»?-io^r Mi? 



























































































10.2 &5t% 

(Static Electricity due to Friction) 

V<pwl <p|&C<q» ^ 5<PMl tol ^Rt ^ (10.02 fSR) '©kc«l ~$\5 C$|CR 

^ ^sNk ^ rt *r1rfp ^ftr 

tofi> prc»ifl5w i RjkrRfr to $m*Hw 4 w rhcbr w ^srm% Rc«m 



ffeaf 10.02: <Ploc<P to? fto fllPifoM* sptc-l®l Ito RW *lfstfl>'» 'Q wcrtlE'e 


rhr% ^?r <rcr «Rr i rri* to <£& jiiPb^w iptoM (ri *MPr Rn*t®) to RRt 
ns ' mi ?r itoR crer $crrjH ~m « diPDw^ Srmier* i rtr r^rr ^rj 

SllR5w<l «ll<P^ e f sptc*i°n CRER C«R I 

•iribt ^rat tfwftr «*wtocto rsre® *i#i rrt RtR ^\5 ^ to* <mk rjcr 
^ $re4T r^ser totfifc ttf to Rraft i 4 Rr ^r&Ier to rIrRer 4r5t Irjjr 

Rto’qlt] Plwii R?5t fto Rjtto Ito RtR RtE$ ^Rfl>t tot ’srlR \skt"i crRer rir^ 
RStElJR 5^*Wllfi> f R® *1M <lkw?. I (f53T 10.03) 

RlRRt to ii|R$fclM ^ $RC51t SHARER CHt»in>s» ^wf to Rfe R*ER 4Rl3ltR Re««<M 
^ERt fto cto Rifto ^ 4R\ 'oi»yi>i ^si?r ^Te^ tot ^tor \skt s n 'qksl RjffltR 

<rrr, ^Rfct 'aiit<wt»iM» toto rre^i ^rier to niPUwn *tot w "TO r*r 

RtR RtE^ RtESf '5ltf^® RtE&R wBt to ^itR RRR (RRR- <itot ^ItRRR 

RSRE5I 

TRlRRt RRR Rto 5 ^ RR ■ p fc®f| R*R CREto CRRtER ^ ^ W RR, to "SIR <£|?» W^I 
<Rf& ^C6^, '0|j<P^*f I 4^R 'Olk^ll OT»(f| ^ W 5 ! ^tw ^r1^6 ^ W 5 !, 

























































































^b-'O 


^snwt, fiwt i ^1% fam : wa «itf% *ik 

*J3FBT 'Bt'Sf 4W voiuw RW fc l t£|^ 1%^ 1^ "St'S? 'a|«u(.<p 'ailW't TOT I 



t&af 10.03: <4^ "5kf ^C?T 4^? 'fltf '«»(l<P , f e t I 


10.3 'oilt^H (Electrical Induction) 


^sNjtaRr m w fs# %sr '^iwk *ftr <?$ ^ c^lft 

^MCTBT 'tit*. ^WW*|jB»lt «1lfoui "To TC®T I cm\ ^ttT IB^pfil 

^wctbt *ftf=r fB^fity&o <?rc»it^o Fsf 

^ <?r Ib^jRiJi U^wi^wlw ^rtwt <*mtFT <ir^t c^ 

^tf^sr ^rrsrat <?tPtfl ft*itte wsf ^twt ^ ^nwr hkb 

~5J?\ OT*Jt«llC^ ^R*(3^ f&3pi* Gift's Fsf ‘5P© ^ t^§ *im ^tCSf? j^PMl^PflC® 

c^tM Fsf^ v®k(.«i f5|t^ 

^ tayfe* ^nm ^tw<r »£r^t srig^^i tfw ^spit ^sr 

CTfclCT #f <?m fcfa TO ^t ^ blvSf^H <^l3N ^ ^ q*FRT 

WJf <?m I ftw>t wWlwk 'SRJ 10.04 ie«*lluc'0 C*t1®R> CFt^ltFtf 

«d»tw *Nt ws vifiNtff 4 ji«mi **nri <n^6t te 

■TO ^ICT ^5t? 'STtC^ 'SfsiT fel PflJt <Fs? C 5 11«nc<P'fl %?T ‘SW *fFs? c*1hw><i 
CTFlfife 'BtW’I^Tt ^#S TO <Ft£^ TO mt C*IHM»* CtfWrl iTO* *lf®#0 ^Wj^jPIt 

^C?r ^twi ~&5 1re TiC®^ 4l*j4k|ft CHHWlI CHCHf&o 

* t>l^ ^tcsj^ «erat ^ailwt i 

o 





























































































*br8 


toot ft# to to^ toi? ^ytroftt ^iw to?i w 

TOW? &4HI4 <H?H*ft. MC*lft« TOt^ ft#L»1 TOt ?? ^*1? TOW? J^MH C? to? 
TOM? c?TO? ?(erft'» TOf TO^Pl'® ?? TO TO? TO? C? Wt ijC? C?TO? croft's 



ft? 10.04: M'srR^h ?^g?T <pIc?. «ihl 3.t«i ol’sr , o( I will's i 


TO?? TO? TOi»T ?Jt?t? to, osh? ^sit.vs| ftw# 
C?l>t?^TO?l <M?C®?H C? $<*Ml?C«11 ?llto ft#? 

to? cro tot c??e?t toi? stm to? ?tcs$ ft# 
C?W Ito TC? TO? I 



?wf?w ??i row* 5 *mh *iftft® tog?? to?i& ft#? to?? to 5 ? to to 

TOW? fc+WH croft's TO?$f ft#? to?? ^Js? TO I TOBf? 

's>K?$^f ft#? ^Ic^, 'sfc. wihMriik ft??? C?W wPl, 

OTTO TOW? IjTOt TO#? TO ?lto? ft#? 

TO? TO TO? (ft? 10.05) i 


to TOtor* tout Wl??t #W *H?^ TOW? 
troftt ?ft TOto ??? ft#? TO? otc? ?1? TOOT 
pftfir to TOrfto tow ?? ?ti ft#? crofts 
?T^ 1?OT tilftt 1?W^ crofts Dlcaf 'sw TO i to? 
OT?OTt ft# CTO* ft^to to ftto to cro 
TO? i TOt ftTO ?*OTT ?T TOT ft??fct «n»?l* ??N i T 
TO? wilt's ?lwl i 



ftaj io.05: fl'®4*lc*i ft# fto g? 

TOc? cto ■‘phiost-a TO? *j?rc? 
OT?PTt TO^I TO" l 






























































I 3 *!* R'jj'n 




TO <*ltror -Btw ^tfro TO to Rywn ^ 

«ic«M» C^f*t 'elc sF ll TO? to i 


eW: # *rm (fh^to^i to?^ to? w to ^fl> c*n»iw f® ^ 

<WC*M FSf fcvaRj *II^MY 




f^3J 10.06: Tjfij 5 ?l''i><l C 5 1l e l < H < P <3 , q> J ilcyf C^sf 'stti^ c.'ovow Rre? 6t^" 'o|i(.<if“i'© *P?ll J i«<i I 


taT: ?jf 10.06 ffata CTTO CRTOt TOTCS c?TO (TOC® ^ TOf TOft® TO 

'aiHM TO ?®? 1 


»*ft ®raro? ^^sc® mu 1 ®=# f®*r f®*r ?tar to ^Mfa«ii>i 1 ar®ro prtjpit cro 
?to C^l ftoft TOOT TO ?jEK*l C^t^TO^f® 

OT's^rt?' R^iiwi'G wi^it ? 4 ? *T?r 1 ^»lcMco ^(.<1 @?*u ®t? "*iftor ol'er s?^l 

*i31m to to -psT^ c^TOf^ro *fc®i ^■psr t£r®$TOFi TOrarwtf? w *ro? 
to? totf'r to ®te *rTO ft to <i®r to ^fro *tt® 1 <£i*i=t ®nro 

?®*ttc®? frog's toot to® ’tmi cro? to cto? c?to toT TOitm to 

to 1 totoi? cro to to®r *lfiTO TO? TO to ® , TO c^rBt to toll® M TO*t 
teft'TO TO^'TO^'TOT (?fBt til® C^f*r TOT OT ^I'oh Co^TTO CT^t CTO? ' 5 TO ^ TO 
?!?, c<ju|c<p TOrat ^st*it® TO 1 (f 5 ® 10.07) 




























































TO*fTO* 


10.3.1 



^TOQtfc*** I 5 ** *5tak *(* 
c^topi* 4^st wi totSt **§ *tot, igTO* 
to®!* *ito c*i*n* to *ro t*^ ^t 
cm, «uHpiR«i»i *t to cro*r *Fg* # 
to i to ^d>t to5t ^*f**t^ *® to 
to$t ^ bi*#**tc**t*ro *tc*s *jc*ifet 
to to tos* «itoi* 
C®TO *t*T **, C** *ito c*c*> c**f to tro? 
TOt* *T TO 1%^ C** TO*T TO* TO 
1Ci>Ig* > *ilv?l&l'^l ASIC's *T TO* I 



■pt^" ^fl^^TO'l’ fc* 10.07: C** C*C^ f*** TOTO W5f 

4^i5t T P\^ to TO *C* TO T:FFi (5 ^ sr TO^r TO* W 5 ^ 

*«9l>l0© *fS#« TOt TO *5* i 4£|TOT TO TO^t 

*f* ^wdaiwic** to* toto> c*f*ro to toft to* to* *ifro3t to? TOfta 

*C*TO*i TO# CTO* TO* TO TO C*l*t* TO®* TO* *ITO*1 TO*. ^ b|uifj& ** 

TOTO tot* "to i C*t*l* TO® *** <<lto; 
*['s?Ii>« TOf (iTC* ^ifTO TO TO TOT (TO TO* 
*fa *jc5| TO* ^®IC** TO^T <3 **51 *# 

M**ctoi 

TO#fc* <nro>T fstijto* to ifki 8 ! tor 
**t ** ^®t*C* l&^RiJlc'® (FTCto® TOf TOl TO*, 
4** cto to TOto* ***f *TO TOT TOC* 
Wtto# *tW CTOTt* TO *W tot* TO* «uro 
•jciJl *1^ ‘4TO>f 1#** TO* *# TO* 

TO* I 

bicsf* gf^# C**TOlt 

CTO* *»TO® to *1®t 'TO TOT TOC* C*5t 
1*» *fer[5'o *# C*cto® TOf 

to C** TO *1*1 2f*C* 
TOfTO® *to® CTO* TOf 



1%ar 10.08: 

TOC'T TO* TO TO** 
(TOTOTOi 



*o*1r 


































































f**fa R*jjs 


Re's ^C<11 Pi® < p to <iw *il'8tfi>'® i>1et £®f% <pftl vajtsrat c^iSlw 4 btofec'® 

▼K <p*t°i tPiHl-si *tF® ^ ■spfo Tit?r ^tor to ^ 'sto cTOfi>« "Btwi 

<|R «f*T^»n> 'oilwl wtvp <ilii '®kc s n ^(.vs ol'srlu R-d*^ *iRr1w'® i 

olcwi «ilc<qH 

■snsf wu$ f% ^ wfr t>i«*to ~t*f c^it wi q?rr ^ 
waf ^ 4 ?^r «<Rs6t ^t=n tocs, ^tror bM>fo« 'ror 

CTOfifc tfGSft W&t*\ TO' (f&isr 10.08) CTOfi>« ^sTOT Wfa WV 

wish wt cTO wt»lfi>« ^tro , ror to ^itro to, <?r 
TOtf (TW *tt® ■susf fcsft toi *#f^ ^ef *IF® 

*lft *tf®tf^5 'PtW c*q»lc«il ^t iTO t*it»lfi>'» "5tW C^fGUt ft 5 ^ '®|^c, a i'Q ®iN<jI 

<?m cwh <w® ijc&r to ^sm, to ^to ctH* to otto moth*® wf ^ 

10.4 tail's<P (Electric Force) 

W «*n»5 ^k’l^, ewe^tft 1t*l5l'® i>l^f 

t£JC^» '0|*UW R»*$ 

*ro* TOf to ww& toi 

to ^tot wift w#r 

«il<p^ e t RW*t (?ii>l ^c® 

to «ii>iitw $"1 um <ir##T 

TO'I Rea|^) fSR Tjfi> okeR "STO 
<P'®^ll1*1 ^®T OTI»t TO 

<pwfroi i 4 TOW ^3f 

WH\ 4tT TO ^t (TO CTOft CT^t 
TO Rfc&CW 'SlMWt l C^ 

ft 5 ! 4 W5J: 



qi ^2 


f^ar 10.09: ^ q 1 ^ q 2 ^ cs^ ^®T F, 

^to«r ^ w ’itc^ i 


F = 


G 


m 1 m 2 


r 


2 































































*Mr 


wl* W m 1 ^5ft? m 2 C¥ ^TSf q 1 ^3ft? q 2 *tf?Rv®^ <PM Rc«i^, 'oito^l 

^pICW ^ C 9 ^ «iH i ' s ft*Ot^ c t ®(*u f^®1 G, i£Rt£5T et*y '*|1^<<J| k <^3.1*1 

I ^sNk ^ q 1 q 2 3tW r '©k<. a i 'slum US'® mi ^®T 

F tfRT 9 lf^lt e f (f53T 10.09): 



q t q 2 slosw 4W fSR C r ^1 $,Ct^ m, 5>1oe«. 

k <4W ^rat ’lift Nm 2 /C 2 ^ N 'ol^c«i 

k = 9 X 10 9 Nm 2 /C 2 

■$®re w ^W6r <4W, tfcsfr sfoft sm effl* 

■^ncrt* ^IWCMJiI W ^ «IJif*H«l?l l PTC^jT^t ^ ms 

Wf CT 9 if?rct c t "Btw fifties p# ^ ^°W (c) I 

w ^pra (<frm >mu>«i ^ ^cfwJ3h antew *t»6r ^viMfii <swr i ^t* 

$t»mjc»ui ‘StW: —1.6 x 10 -19 C 
center ^6 +i.6 x lo -19 c 


c^rat (Tt 5 *^ *n^ ^ «*ro <? 2 ^ ^ *if®ftfto ^t wpifita ^*r f m *m sps 

•ifafite I *fT^t 9 llerlU'» ^ T5P# CriPlflta ^?T 

^st^PT F «fRT "STt 5 ? ^ C«lC’lfi>'», "*rt? <5C°n?l 1w *rf?<r^T ^P!t WSf Tjfi> 

'ail w«*lte ^rtwt i ^rtpi^ c^r Ptc*i%m, ^ar pic^q c^t^rroi 



efet: <$ra# +i f»w 'Bt'Sr ifRt -l IpW ’Bt'Sr 10 cm ^ ^It ^Tt i blcsw csvo^ 

^r^®5f? 

TjtBT frftts «injw v =il^^H i ^lcn«i c'»'»« < q»h ^®T: (f53T 10.10a) 


F = k 


Q 1 S 2 


4*rtFr 






























































*V!» 




Ri — 1 C 
q 2 = —1C 
r = 10 cm = 0.10 m 
k = 9 X 10 9 Nm 2 /C 2 


F = 


9 x 10 9 x 1 x (-1) 

(0.10) 2 


N = —9 x 10 11 N 




lm 



-> 

1 - X -> 



(a) 


(b) 


10.10: (a) 10 cm ‘jca '■ai-qf'ST's +1C —1C ( bj 1 m 

+5 C ^ +3 C Sfef 

shSt; <4+fi> +5 C +3 C "St'S? 1 m I bl'Sf +q 

^ Kt&n arc crfs c^ft ^ to i (ffcn 10.10 b) 

'5'S<l: +q +5 C T5l*T C^T <*R\ +3 C dti &T CTO 1 I ^ 1>t^'*N 7 T 

4<F|; (&TO +q 5T5?R> C^twt TO*T «tf I *lw& 


j,. C+5)q _ ^ (+3 )q 


x* (1 — x) 2 

5(1 - x) 2 = 3x 2 
2x 2 — 10* + 5 = 0 


10 ± VlOO - 40 


x = 4.435 iTOl 0.565 


x QK ’SJH 0 1 4?r W'SW TO ft-DiR 0.565 (x Kfti 4.435 ^ 

Plcet*ll +w c^*r ^wl) I 


XF#-\s‘i, ’inl^R'sah, ^-io^r @tt s f 




























■sWflwffi 




fit*: 'SUlltoU CSTt^T <*R* $M4 >Bh I CSftk^ ^gf 

+1.6 X 10" 19 C Vl<NaW« Wf -1.6 X 10" 19 C. CSRTF ^C'R'iPRT 

^9 0.5 x 10" 8 m ^ ^5®T ^K7f?T C5^ 'sflwt <f>^£>$? 


'»'qh: 

4*IK?T 


F = k 


Q 1 Q 2 


q t = +1.6 X 10" 19 C 
q 2 = -1.6 X 10" 19 C 
k = 9 X 10 9 Nm 2 /C 2 
r = 0.5 x 10 -8 m 


<MOSt$ 


9 x 10 9 x 1.6 x 10" 19 x (-1.6 x 10" 19 ) 
(0.5 x IQ" 8 ) 2 


N = -9.22 x 10" 12 N 


2 W: d>1ci *tf?T3lN T>tW *[H^T *‘|*5 RG3 bill <p'*p*t$f 


S>en: olcis 'STCT ’5It*lJt^ e t 


Fr=G- 


mM 


4*IK7T 


G = 6.67 x 10" 11 Nkg' 2 m 2 
m = 7.35 x 10 22 kg 
M = 5.97 x 10 24 kg 
r = 3.84 x 10 6 km 




Fr. = 


6.67 X 10" 11 X 7.35 X 10 22 X 5.97 X 10 24 


(3.84 X 10 8 ) 2 


N = 1.98 x 10 2 ° N 


^ '&fot (q) 'CTSf ^ fw^t ^«T: 


$cOtr 


























_ 9 x 10 9 X q 2 
Fe ~ (3.84 x 10 8 ) 2 


NC' 2 


5t*ulW < '1c<P f55 55 %5 f55® 555 55 55t5 '55® 555 

F g = F e 


1.98 X 10 20 N = 


9 x 10 9 x q 2 
(3.84 X 10 8 ) 2 


NC' 2 


q 2 = 3.24 x 10 27 C 2 
q = 5.69 x 10 13 C 


^®5fe ^555^55 5?*IJf 


q 5.69 x 10 13 C 

n = - = ———-r^- = 3.56 x 10 32 
e 1.6 X 10" 19 C 


45*I>t ^555*]a555 ®5 9.11 X 10 -31 kg, <Pk®t5 > M , jC e 1l ^555>3a555 ®5: 


(3.56 x 10 32 ) x (9.11 x 10" 31 ) kg = 324 kg 

^ 45? 5f55 515 324 kg 555*f f55® 5T555 #t 5^55 5555 s f5& 

555 555 5t551 (45n>t 5MII15 5^5 ®555 55R!) 


10.5 CT3T (Electric Field) 

W&fa 0®'844>l4 55 ®lR5T ^>55W5 ^5 fw 555 5*55® 5#! 5®Rt555 555 

Rt*0M«r 5555 W5J 2f5®J5 5 5t5^ ®H5t5T 555 55^ 55 5555 s 5t 555 ®TR5t 
Rt5Jl4<H«rR'® Wt 555 555 (555^51*1 I 55$t5 55<®t ®5 f55®$ 55 555 555 55® I 

®f®5 5555 55515®^ ®[R5t 55^t 5*55® “5115, ®lR5t ®f®5 5^5 555 45^ 5^5 5lPt 
5$^tf5® 5 S 55® 5#, ®t5 5T55 5tW q $5 5*555^ ®lR5T 55^ 5t5®t5 'Q‘55 ®lT5<#t® 55 F 
5555 5t51 ®$K 555®t55t 5t^f q ®t5 5t55t5*t 45H>t ®f®5 55^5 fcsf5 5*55, 55^ ®f®5 55 s ® 
E 55^ _ 


_ / 







































^ Tofss, nR "StW q ^5iM ^n vs|Rt«i oleffi* F n«T ^5^ <psm, T 5Tl?r F ne^RT 
^tRnM ^C?: 

F = Eq 

^®T F C®$^, q cnc^$ t.*q»eil^ ^ E C5$?T are? N/C C'ol^-al 

W'Hw '»('?% fspifl R«i ^jNTf <p<il ^c«i *jnir R<inR RtsH^ TO! 'oi(.*i<p J'R'st ^n1 

1 «% C^aj Ci’Kf nfa R 55 ^ 

<plSc<P wMlwl* Wti 'OK/l<P TO 
'sR^ *ilc^ 

«p|»vjR«p (£]^y *me*T?T C^*ft ^c<p 
^ (^i$<.<p«i <P)NIWs 

sm c^t -^%5 ri) 

*lRfFa Rwifti* <frlcs?3. 

mRw$, ^Ren 

*fi5eni Osl^lWI u'HMIs 
(TTt^It 4n>R WI 4cn> 

(?NtWt <y.il(.5. I (Raf 10.11) 

«l®l«r<lt Wl-^i-sl ^TOI R^. R?m ’5®Tt ^ I (TOT: 

(a) *if®rfte w& « ^imr waf <ro ^cn owifite m& <ron 

n*rc?MT cic’lR« aie*r c<p«l'5'» ^ i RRS Rtjcvs n®rc?ftRr Rn* 

^sRs, wwm R^ i 

(b) Die's** ^iRnH "W cnf*t ^ *«ic**ltn ^R^ljt W Cnf*t i 

(c) ■3®Tt^TtspPlT THa ^aR^ C^af w Cnf*t I 

(d) ainsR olcefa *®ic**lt ^ri oiceR n^ien^ltn 'G*tn Ren nten i 

10.12 a fi^Roa ^e5t R’tfR okefa ^sri TOn^it c^miM ^cne^ am? esprat cTOa *ITe^ 
ain* blc'sf-a 'srj ntesf Ren to^ ^cne^ i crow ^aRs, c^ar cnf*t <?r«iie*T n»ie?Nt?r 
?t?^g <mRt i ^ ^ ^n RaiR ortm ^cS\ tf'Sf ainRt 'anu«t»lt4 R^res 4 nro awfir 
a»i^R> ^ni 10.12 b RajRoe ^e&t^ *tRrR« ^sf cTOrT ^cnes am? RajR (Jtc^ ^e6r 
a^sR 'siIw<pRc.<p ck=r Re^ ai wn i ^ ^ nn ^e5T nte^n vjWlvlRf ^sx*t 

arnsR oicaf-a ^®R«, c^aj ’srj &icef-g ^sf^, e^aje^ <Mij|<MfIj ^cn cwt c^Kfen 




Rar lo.ii: •fftriSw 5wf a jw ^imr sraRw ^%en 

^fe© t£Rs (He^lR® i>k'sffj ^r^it t<ptalk's i 














































































I 3 *!* R'jj'n 


*}>« 

iSR'siRNfcT t*R»fi> *«!<.$, ffNtW wwn W\ ^ i C*rc*ift^5 

3TSf ^5t ^ *lt*lW*i ^P5t, ^Iwt ^5RI 'STOSl^ ^C®t i 





f&ar 10.12: (a) PM51^> •SRs (b) ^REtcsfo sH I'ifi i 


^nl^srt 

fitSf: 5 C t>lwg 'BRJ 10 m ''jjHT 
W? 



w'sn: 


E 



4*ftFT q = 5 C 

q 2 = -1.6 X 10“ 19 C 

r = 10 m 

k = 9 X 10 9 Nm 2 /C 2 


^Wsf^ 

9 x 10 9 x 5 


£ = 


N/C = 4.5 X 10 s N/C 



10 2 


ffrfl 10.13:31^ 4'?? ^siW 
t>l(.«w w^u <w«HT i 


































^8 


«W: 3C st^R ^5 ion rr ^5^- <F<rc^, <lr m$m fw w? 


S'Q’Si: F = qE 

RRffSi^ 

F 

E = — 

R 

4RttR 

<Moa$ 

F = ION 
q = 3C 

F 

ION 

E = - = 
R 

-— = 3.33 N/C 
3 C 


sW: *wf *rr ^r •ifoiw ft*ifte wsf snwr ^r rrrrt <rrr ^ i 

10.13 fofll&w mw i 


10.6 ^C*l4(3j4 'ItB-iPlaW (Electric Potential) 

c.'oNwi ftw rcr 'siic^ ^ *tifR 4R? r«t f^Tc-fi rIr <#R *nar 

Hd>m> ^us &m\ rr ^rjr cr *ircar <#R rrrr- <rrr <rc<p rri *mar 

*nft wr ^prr i crrr *nar <sk<f <r*r rib*<# r ^prr crSi <#R RfRRtFR '3*R f*r»R 

R^tR «Tt, <RT>t f^o?T RRR RlfRR ^'©<.*'1* v5do\s>|- 5| t&*fcR i 

f$R> <R s^'slw 'aiNsI (RCRfesiR ^5T*RtaiR ijriST *Rfsfa> RfR 4RR>R 5|W 

*1*f RRfiRT RR ^©tRCR W <?FR *Rltf (RC^ <?ptRR RttR c^\ <?$ RRtffR 

^rr RfRRteR 'qrr ft^R r*cr rt, <rSt Ir^r r*cr *\mm «*fir i ^wnait rr c#t 

CRRtR CRt^ ^stR RRlft^s RR vstRRl^Jt RR R*R CRRttR I ^©tRRliRt CRf*t RJpI'S 'S|(.«1<P R>R ^©tR 
RTO <7RR*R R*S CtiZPQ mw CRPr ^©TR CRRtER CRRttR £Rlf^© ^s RfcR I 















































«itsrat 9m ^Iwt5=n rrR ^srt <R*t *omhh rwH <?M <£&5\^*§U9 'mf'arsrt 
R>c?r Rft ®ri c^ttRt ^5^0 ^K rrt ^r '®kt«i <?kier "srsf £i?if^® ^ i t% 
<#R *tf?tatt ^Acwlu ^&®t faat ®H ^ 1 ®miarR Rtfst ftf tfw Rlajt wr 
R 4 ^ «? CR5T <MM "5tw C^R ^2 CKlW C^R ^O® RtCR? <?# «||»IC®1$ ®ltC5 
C>IIjIc<P RRf ^ *la>Rf*RH' Rt R®R l '5^t R*$R C®®M 1%^ ^ ’Bt'sf ijc5|C<P 

**K rrm ^ astern ct ^0us *k5hPhii«i «Pr cwr c^ ^ ^ 

*HlR« I 

<W5f *Tl®R C®1I®1M>* RJtRtR RfR r ^ ®R '3*R RfR Q "FlW CR'QRT ^ '©I*,G«1 ®tR 
*to>Rf*i?rt®T ^5^ V 



^*(ttR C ^go$. C 9 II®ig<p?i *ft?l^ Rt Capacitance. C 5 1l 4 1l4l^ *lt®R t’lk<M WRT C RR 


r 



k = 9 X 10 9 Nm 2 /C 2 

<plGet$. Rft i?i 4RS R 2 ijC&T *lt®R 

cflm <w ^ Tjc&t c*h*iw$ rrR *iRrM 

^sf q cprs?rr ^ ®w w Rjmtf 

C^Nlw v lGl?*)Plil|«1 Rt R'O^ C<l1“1 

rcr i r^ ^r# fef tjc5t c’lh-^c^ ^t® 

CR'GRt rr ^ c^|5 c%r» cRw r® 

"5tw pro® rr>er r®r»t *iw rt ijcst 

C’lhc^n *Ic5*iP1«iH RRR RR I (f53T 10.14) 

•idJnPiiiiwn «<R^fl» ®hrri rr$ «*rt*r rjsr c®t*&i 4RtcR ®hrri ®rRtR 
c^St <i# *|(BhPhii*i rrc® cRRift; i 

®imr 1 r®r *n% teat ®r-^ngm ^rt ■bw&t 

8Rt^ c^R fR^ ^4 CTRiR 1 srj (fi^ ^R# f?Ry ^Nfil ^ '0||**pRi<P'»|c<i 

G j i^l R^h ®Rj g r R 4 *^ ^,c< Ri, ®R R s R*t k^Rf*R1®r Rt R®r ®rt^?it ®tc j r s 


^| 2Ri |^ ^| 2R Z |«- 



Ri y R2 

Vi < v 2 

f&3[ 10.14: «ft k^pRt®! c?rc^ 

kiN 3 !^ £Rtt^® ^11 


























































CWT TOT TO* RfR (RTOI TOIjT *fl®R CTOTO *lfi5#5 Q TOf CRQTTf TOC5, '©Irc«1 ®TR 
*(&CW*1* fTOR RT ^I(.l5*lf-i?)|ei RC^ 

V = k — 
r 

*(&cw*1s <il$« TO RtiS«iPi*il«i R*®? 4fi> fTO^ CRICKS '^J RR i Cflh«»* TORtC*f CTOIR 
R*®lR5R CRIjT'S <RRR*Rf RTOi 

c®mr wtwt to^t ctoto TOf torr tow to tortcr fro e ®to, tost^ 

CRRIW RfR TO1>T TOf q TOTt RR CR^ &l®tfi> TO15T TO F '0|^»<l <PSC<1 CTOtCR 

F = Eq 

crog cnt^rc^ to? q *ifiTfi>® mi wmc<m ri^cr rnt q totST's *Mfcs TOsrt cr^t 
Ito^r vs^- rrjcr mi TORt rJr q TOfctw* <sc® f^ tocr cr^ rcrr to to wt 
to, Rf®Rt®cR^jifR^flfRi totr q bieftiw rPt tort critor rto totr c&% r# 

(TOlRt TO Rfa CTOFFfr RS TO CENT'S TOTCRT q TOf CRto C^CR RRtC® TOCR 

Rt) ®TTO RCRR TO TO® TO, TOf^ R®^ TORT t»1MC<M RTO TOR ®®^ TO 

w'sw f*Rf® ■*!% 'TO TO*CRi 

1r®rrc^ tor*to?cr* osNfc q mm i) croit to*t>ttortrR tfro' to® (tor^q 

■*51 TOT RER TOTR* *jR CTO* CRRfCR tC®TR*f§R* 1TO *[R TO, <pIc«?r TO 'TO® CTO CR^) 
CR$f TO R*RC® TO TO RfRRtR i TOMlC*t rIr CTOTt TO - RT RTCR*, ®tTO CRTOT 
fTOQ RtR*CR Rt, TOtft CR*tCRt R^TS ®RTO TOW Rt ®lt TO*R* bl^ftlW TOC® 
CRTOT TOT'S TOC® TORt, ^ TORT TOT CR*tCRf fR®R (R^ I 

fro' Rfa TOf RTCR* ®tRCR TO*R* Rt^tCR* TOC® TOT TOC® TO mi 1$R* CR]^ TOT 
TOC® TOW TO RfRRT#t RCE^ fTO i ®T*ifK q Rt^CR* TOC® Rf*T W TOT TO ®TRCR fR®R 
V RC^ 


W 

V = — 

R 

(RHCTO TOf^T ^ CTOfij® TO ®tTO ^JTTO ^W, TOf&tC® CTO5 %®T C^\ 
C%TCTO HCTO TO#t TO fro fC& WC® ^ttw i ®1^ TOFF ^ CTO ^ bl^lJlW #T 
CTORt TO^T Wt Mt RT TO CTOTT Rt®|® ’lf®*l% Rt fTO ^W *JtW TOC® Rl^ ®tTOT 
TOtW®l^ bl'StGM TORR TO^TO TOTOTO TOT m$\ TO fw TO^ TOC® TO 




















































































































1*TO 




®imt cTOw tot vsm ItoiH® to to^t tob* toc®?§ «ii>iicw ffwnr tot <rcTO® 
to tow TOte Rtrot ^tcTO TOr^t TO TOw to i 


«W URlWTG R^ RC.^ 

w 

v = — 

R 

’IK'WT W TO CTC55 CTPlflSw V ‘TOTO(RFlfi>®i 


« *IW Tit Tit f*lFlf^ (Trtpt <in>TO TOft 'TO 


TO? TO*F$ TO TOW PPH ^C5R5^r to W cr TOR *Ui»HpUlH'a W i 

TOlTOlt TOTC® f% RtTOt TO *H&TOHlMl>| CTOR®tWRtW CTO TSftt^ TOFT tFRsto 
R“»i>| TO "TO CTOTC® *TtTO I CTOR TOT CTOt'Q *l<5lRl?lh TO TOC® TO, TOR TOT 
FNR FlW> ^FT^to 1w ^t '®f®^ CTO TO TOC® TO FTt^FIt C®tTOt l^lFf FtFT 
TOc® TOW i ®W TOtTO®tW ^TOt Rro osrr TOc® *ttwt *iwip|iilt»ra TOnTO "W 
cTO TO ^‘wlSR* tW ®® (TO TO i 


^flTO e t 

gfa: ifrTO TO?fi>® i£)TO <£lTOt <rcTO® istcsR 
W *ld»nPUlM TOR W? 

^TO: iTOlft® TOR olosR TOT TO ’fcSTOriR 
GHttFIt 10.15 f53if&C® CTOltWt TO5IWI TO 

W TOTOlTO TOfi5® RTOlfTOtFt TOST TOST 
®R ’ItFf WCTO® ^WWl fSft* RtTOtFT 
*t^TOnH ’Itfff i 






ffcaj 10.15: fTOlft® (>lt«R 1RJ TO 

, 1c6*tP|TO CTOt i 


10 . 6.1 *N^r 

C®lTOt TOlt ^FR#P TOWH «ttCST TOt TOR R®TO# (RC^R, CTO 5 ?, "RTOR^ TOt 
TOTOC®1^l” C®tTOt TOl^ WlWt ^Fl^to TOs TOT <£|TOt to RtW, TOH<Tto§RTO 
TO®¥ ^FRjj^ TO* C*|C5T TOt FtW FT TOR TOC^ I C®lTOt TO RTO 


TO-«v, W^85R, W-ioTT 








































































■WflwR 


^c>br 


f^Rfr trot vSI^WH RRtf© *H3* 'SfPtOT #t ^ I CENT'S 1^ 

*id>HPmH c#t «ttw <*rs ^ pifct ^m, c^rr -*tfto *tdJHpuii*i <?n^5 
m cwi c#r Rv»w<i c«n^ ^sf c^mm *tftar m rrr i Htsfo <?$ srr 

<P'©$^ ^©R 'S’R R>R <?©RR C««W '©|<.«1<P ^© *ftR I 

lift <?n>t ^K <m$, ^r *iw>*il*i«h ’ifetlD'© rt wHfiS'© ^c6f^ *tfc?r i ^ wR^tR 

emu *tfk c«f^ wsf (^w<i>3h) rhr m cro <^©rr -"titor rrr, ia>$ ft^R 

lift ft*t>*i$. i^fc© *tRf. 'CTsf sRtft© ^ ^fft^R ft»RR rfr ^r ri i <r 
RRF t RR R*R Rfc?R 'Q*R WT <R *tR *tR R, 

RR«t ric?r <*r* rr Irer ft^ w, crrr *tftRj c=$ i ^ *r, Rt ^nstm 

fiTOt ft*t R^fR W>lt*fc«l StFS5 ^ C«t??^Sf R%t csftR^R ftsr «nft ^5 rr? RR l 
^©Rt crtcr ^wrIEr *tr «irri RR«t ^ rrr rrw ^©rt w *teo®icfc* rr *H 
rr rrr *tffc?R cotr^st Rtcro rr Rs i crier *iHrj <Rt, r$ crier rst 
SR tft® TO R I RRf ^C«l<pl5<p RR R?! RI RR RE 5 ! CStEs^ETO R<RJI>I 

coic-^cm to-<rst mu rir torr i 

« r*r cs\&ftm rr R*ttfa to rrt m wq m§\ ftft$ cre*$r rrer rer \ 

rrrrr crto m$\ *tro ^rj Ararat %, ^iw^Ui cr -to i ^iihic^ ^mt 

^ I Q'S f^r CT <£RT ^ICTT vrtf^t ^figf f^TG C3^t fit^«t 

mus <1t^ W ^©1? 1^5R c^5 m % 'SIMM ’^nfwSt '5t^f %?I C 9 !^ W 1^5^ 
Rjcsr^m^ri ^ ^f^ ^ >h( 4^^fir^i esmt^ 

«tt^R ^ift faijrfw m*V$5 ^ ^»tM ^R' ®T! 9 1tW! (Earthing) 

■^i m (Rnwt ^Hiii c^t RpRm Rfpr stpr ^ ^n?r ct6t 

(?r ^© “^if^ 'itffcs m (R^s ^ft^R, *M ^rt^ v©iw^ <?h c^tiRt 

* s p 1'© «Tt I 

10.7 i ttW (Capacitor) 

(Rnwt ^wf ^bh wTit ^©r ^mtsiT w CT^r c^ <wl% *fR«t ^©r 

^’R I '©t‘ p i ifR't 'W©t (Rf*t '5PT V ©I(.*1«P W?tt ^tQ '©t^RlRt 

m w*\ ^ (R'QRt «ici<p^ ^t^Tsrtajt c^es rr i 1^> <r w^f <rRrT 
^RtC^ WSf (WTIt ^C®T ^®R 1^5^ <pv©5^ <i|v»(.<i (R&f ^©R *jR<pc^ 'Q^R I G<plMl 


*o$1r 











































































































*o)lr 






'OK.^i^p "5t'Sf CPf'63t ^TQ V51? 1^5^ <l|vi>C<l <£W$, *JtW§ 
^ ^ vsjwf-stw c^5-*jtm 

c c*Nlw ^ilw Q fffsut ^r '»k(. s i 1^5^ v 

v = 7i 

'oiN<il OTC«lf| r c*1Hw<i C 

r 

c= k 


&^~ 


VH* UU+ |*|* ~ 

>1 y vl vl >1 v vtvt 


^ WC? vfflFS ^S? ^ 

^RR»*l MtW taR ^1 <jc5| 

*IR> *tt*lt*i1f*t wc^l (f&(£i 
10.16:) i *ft^ *tto5?r m«pfi>tv® 

^jte w^itD'® 

"Bt'Sf ?nt ^ ^ 

"sjWtW $,c«i<p1!y<p 1w fcaf% 

^ ‘flK? c 3 ^ f*pra 

■*1% I <fR5&T 

?»JMlRli>«m c <*R? c'»lc*o'sf v \o|^c*i W C'sj'om (R ■*!% (Energy) 



ffear 10.16: »i»il*®uh C?(T> ftw fcsRf l 


^ = -CK 2 

£d 


® 


^ft^r 


«W: 20 mP Wtftfer 10 V t<|ijtfs«> ’tcN%H fl?a?lT ^?T <?KIFT # 

*rf^rw ■*!% ^© «IRSR? 


ter: ^ = -C7 2 = -x 20 x 10“ 6 x 10 2 J = 10“ 3 J = 1 mj 
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10.8fiat's* (Uses of Static Electricity) 

tone?? ?*tot<toit, «unmiJQ, totstton, ?? totor to^ 

?j??t? to, to stT?r ?? «fi<r»ii(.'o^ cto ?? (to? Tsr»to cto pn?) to 
to*t? to*1? «fl«i»1l(.'® ^tot to? R'j)' 5 ! <imls <mI ??: 

10.8.1 

tsw ^tot ?t ?tof ^mmh ctot phi? to fcsj? toj totto <to? 
?j??i? tofl i »£i to ^to? Pi?t? «?? tot pfpt to 4to stfto^ 4to to? 
*to? <at®to CT®it ?? ^ p$ <?ito ???tto Pito? to to? ?t^ to 
?? i to?? ^ MhtafiJw ?P5t ^ TSfRt tot c?to c?to 

^t'Sr Tgfsrt ?&iic^, PNtPt <p|c«ll <p|Pl PIC? ?l? i t®!??? *i' 5 *i <i|^1 ?t?T ^NCSf? 'S?? ?t? 

tor ^ <plPifi> ?tor Ptto ?? i <p|PifiS pi? ctofr ?t ?t? ptsrj tot tor ? s 1 f®ito s 
tot tot ^Mc®? ?j$ #g§ c*t? ??t ?? i 

10.8.2 ^Jt=T 1& «JT^ cto? 

wop© to? tor ?r?t *t?Pt? tor to 

??i tot fs ®n?* pitot Pifi> ^?t ?^? ?? 

I 5 ?? top®, <u<to ^c? i ^to to^ 

TsMtot^t to tojj? c^t ?Rit ??, 

^to toft to? t?HW? (to? 

Pto ?? (to 10.17) i <?to >Q?? pft? 
i*tot to# tut tofet at?? to to? 
ctotto to? pfc? pi? i *tm wtf? ?rsf 
?????$ c#t pipf to toe? st?tto??i 
tor Ik att? ctocufc? ^ ?? to? ?pj 
to?, ?5t?®t to? ctoc?? toe? ?? to?t 
ctotto tot? to? ton <?to k?ca? 
tofk - 5 tw^? TgRt c? ?t®fk ctoto fcsft 

?? Ptfi> ts$ ?? toR$ pitro ctoto 
pic? c#t i c? ^t?c? c?Hc<p* c®tsc? tosf pi^t c?i»R»?ci ?pr ?i? i ^to? tot? 

?tot?'51^ wsjt toe? ^5 ?c,i»iPioH M?'??t???i 




















































































1%3 


vsoi 


10.8.3 

C33H 31 TO 333 ^tTO ^I3lf3 >UM«I$. TO ^533 ^tW3 33 3W «I1TO 

33 C33 3&fc 3>C3 <3TOI t^jT? ■^Pl'B't M% TO 3^5 C<HC*il Pc j, *Pl3(. e i3 TO 3t C33i ^ft3tf3 

§tc33 3iro to <n*sm wf f%3 to 4$r to, cwj 4R 

3lc*P<l CTO 5 ! ^Jt°^ CTO 5 43 5 l?t C*fTO ^Ito C3Q31 '53, C3>1 31^®13 3TC3 TO C3ff® 3TO 
C33 C<l»lWl 1*33 fro?, fc©f% 3J3 CTO C33 3tt3 3fc3 3lfifa© TOT CTO 3tC3 I 

10.8.4 

%5Sftt3 CTOi 3F5fc3 W#3 TOf3 3f33t3 33 TO 3TO 43? C3TO 1%3 RijJW»4 TO3 
mTO C#f l ^C33|f3TO3 TO TO13 TO TO 33C33 3I33I3 3>3ff® 331 

^3 (Integrated Circuit) TO3 fTO TO CTOtet «5W 3 5 t3C c R 3^ TO 
C*J(. V ® 3lw I ^IC'sR ^c«1 < p3^ < pC' , 151 3 5 l^ 3*313 333 3% PtCil , 3*f 3*313 3 5 t3C c R 4*pfi> 

^3J3l3 '®iRPi f^ 5 ?3t 3lf^& C3fl5 3^> 3C3 0*1 O'® 3tC31 4333 3RiF3f'®<. v s 3TO 3313 W3I 
3^1 CL>Pc«1 ^53C33 W'l 3t33lf1 33t*f %3 fc®1% ^f33 31C3 3?3$ "TO C3Q3t 33 1 
43R 3TC3 C3 TOf 3C3 TO 3jtf®'8 13^ 3f33tff 3§Jt3 %3 ^f33 3tC3 3°^ 3l3t 33 1 

10.8.5 « 3®RwlTO 

TOTOt C33 TO 3313 333 3J% 3W 333 ^TO ^» TO 5 TO3 <?R 3f% 3tCTO 
33TO 3 5 1TO tC33#T TO13I TO fTO3 C33^C3t3 3tP TO TO «TO 1 TO3 
TOf3TOC3^ %3C33 C3C33 TOf Rd333a3 33 TO 43? C331C3 3lM% TOf TO 33 1 
C3C33 (TO3 333 Sip TOf TO 33 TOT TOlf33 TO313 fTO TO13 TO CTO3 CTO3 
35 5 313 33, CTO3 TO3T 3f*T f35ff% 53TOH 1 3tC3i 3tC3i TOTOI3 C3C3 4^® C#t 3tW 
TO 33 C3 C3*tC3t 3ITOW TOf^s TO TOfW TOf TO 3% C3C3 3lte C3C3 TOf 
43® TO3t 3t3 3®3P® 1 3®TO®3 333 C33 CTO 13*113 3l?3t3 TOf 

C3C3 TO3 1 3PTO33 C5^©3 fTO 3t3t3 333 C3^f 3P®t3C^ TOlf^s 'TO' <?FC3, ^®33 C3TO? 
Si5® TO TO TOlt TO TO TO 4R f3TOf 313313 51W C331C3 3l%f 33 C3TO 
W®33 "TO 3tC3 1 


TO 

o 

*Y 


3^31^ 333 TO Wlfat3tTO 3C^®113^5, St3lt3>® 3C® 31C3 43? 4^ f3^? 33fC53 TO 
3P©IC33 ^©133l3ft 20 CTO^ 30 3JTO f^fsf C33f33t3 33% TO 313, C3§1 ^f *(C&3 
\st33l4t CTO 5 C3f*t 1 






























































































mtoim m?m %tm ^rw mmm m*mft <mto to i mtorm mto 

tot 4tor tom to, to to cm?! ^ toc*w to* tora to 

^ <il<s(ms mlto wr. "^HjHM *$ 11*1 <pc?i i ^mt R«)?)li> *«£ Hc^?! ’iFss 
to^ 4m 4to «N5#tlft ^ ^1 «W to tom ^5 to 

totoF» to 4m Tj^tom to 4mmi?m toom^ I mmfm 4m to 4^$ 

?to fcto to<3 tomt '©iiwifikm sm cto ^iwn torn 4^ cto <m cto stmto 
toc*fte i tom to 330 m/s 4m toi 4m Irnmtom cm® stm 3s mmm 
<?m i mtssit rnmm mm <7rcmm *m toft ctot cto i?hh csicm mrnmt wtoft ms 

to tots <7ift mm^© *n1mi 'iii^iPi^iw to 1%m t>iM>«m ^mj 4m 

Immfiftmi 

m^tom mmm <to$ mimitto <7im csfcm R>jjwm simlm fe cmm mttm 4ft rnmtmto 

^jg fstf»i^c<p to(.et ^Ihqb© mcm i mftt mifto csftm mmt mmtm ^mj ^jg ft%°7mm TS*lm *(rn 
4mlf*im ^&lc<nl tolmt «iMlwl mm i (Tift cmlft fmjTR ^plftklD mm %m mifftr «fiter 
fto msmT mm l tfRT (Tftom R'sahg^ I 'Stl^l mtt 9 !^ Ctolft t>l'sf*J« C<MWl 

t>isflH cmnmt fm^m mtts mto <7ito Imtto mmf mtttom mi i m$ wmtm mmm 
^*imm to m^ totmis© toto mmf m\ mm 4ms totmt «nmm mm?* c^ttw ^ 

i <?$ ^«f «im m©pr, w% 

'0||?)Pi'© ^ ^ ^im^ ^ (71^ (?TC9lt^5 &|6f(.<P oletill '^ 9 tn^5? 

vww (?m i vrsf? ^ ’^im ^«it c^ m 

^m^ 'm 9 ^s si^cf to t^tm ^it^iH ■st^ <nt ^ 'sfc c®^ to 
iim i ^im*f csti^ <mtsr ^rmt m to <7#r ^m to rnfim «ito 

K«T ^I^ l 

^tm ^ <m ^i m ^m, ^ to f^*t%© mm 

<m^m w sim tfto* to^ ^ to to i ^ ^ ^g m 9 ^ 

totw *wt ^ittot ^ ^to<i ^inm ^csf Tim i 

10.8.6 Ito ^ (M 

^mr, fto^ '©iHvii^ wm *im ^ mirn wm «ii«rt»H to 

m? (72i ^m^m ^mt ^?i i *^1^ c^f^c^iic'® ^<5 ^mt ^?i <721 

(to <xn ^mrn ^m m^t 4<pfi> w\m mm to <«m 

(7i mto ^mJt ms ^mto ' 5 ^ c i'»ic < ( m° <p^i •>i«<i ^11 
























































































































>300 


"Btsf ^nrl?r ®?*u T? C^ 2 f ^l<i *piG«nl V'MlB ^5 *k&*iPlijlG o 'm ^G^m 
^TtW ^ CT'QTIt ^ i CT B?1 »hBg<p ^T ^ CTfi> ^if^fi ^li^lf^Rlt^T t^t 'fjffi? 

CT'QUt ^ I ^ 1*5 ^*tt W5 BtRalB* «l1<pRf'i> 

^ <*R5 PNttfT ^'oIg^ ^T i ^ ^ ^tttjPIt ta^f'sxp <i®iG<i^lt <mi<u 

1*tC?I ^tfctWl?r CT ^rs^st*lT C^KIFT'Q C*ffelffs *ftw ^ HGS3 fcaf% <P«IG'® 

HIg^ i 



~\ 






Wtlfo f^p, 'auilfllFtaW *p«lt»N 

T5^ : f5^ to 'pT ^5H3 B^Rc® GHff’lfD'S “N? fajTC ?t CH^llU'S 

"5t®f''SRf I 
•®lG«r$ <(1?it: 

(a) ^ ^il^fH^IIV Wl to TO # ’IlfTO 

^C»f^ "Sfret ^ l 

(b) B# te FT *ffbfofll Plfl» ^Hf*lft%im Wf to fcaft ’fS Pilfer TO 

«||g*iI I BARG'S *|Ra|M G'lG’lB’® "BtW ''Bf s lt ^RT «ltTOT <?lf!> 

«ui*jpiR«i>i «pttio»M *ifW»« ■BWf ®itm i Osutgfrfsram 

TO^T *1^6$ *|HpN»IC*hl ^WjjH^Wl C*t^T 1w TO TOl) 

*T^MBg* B^R ^*<IG^ i*R$ <p|<K.M 0*1 B «llf<PGil B^R*1 

TOr cprc*t *rtwi 



to®! fig* *iR<ii D to TOt ■ptw ^ to *ro <*rc* 


V 


B^jR CTO* fapfW ^Gil Rl>G<P J 1C.’S1 TO I 


y 






































*M4R'aall 


vSo8 



^itwr «w 



1. t>lc«m *IH , oil«, wlu ^t.c«» 1.6 x 10 -19 C 4 f® «wd <*i^li> ^f5i®4 

2. 1*sl?T Rift's^ 4ffat*fF!t ^*w ®l®f *Tt w**iy 

3. ijcSt 4® «iklw« ®®4 c*ih®w» *tf ®C4 'olwn 4k® 44l*r ^ ‘Bt^f ftc® 

4. ®T capacitance C® 4®T>t 4k3RT 4W '5°i»il ®3t ®t4PT 4c,i>*iPl*ihli> 
4tC4 '5«iil 4*514? 

5. w»lwl R’^c'o 4cS»*iR«h l® 3 ^ 1®^ ^ "T?r, <$fi> % wr 

6. *fa4kl® «ttar 1®f®t® c®k*tf 4*8® «ilR® ®>erakr 4i>*rt ^rNit ®s® i 

7. C<Pkll <l^C<P 444 o|R« <p<il l||?| 44*11 4*wl I 

9. ®ilw4l 4flqH 'Q «ilRv ®[tt|H 4« , ic.'® C®®? 

10. t4»k*il 4' V 5C.4» «Mi(.-q-i ^Mc4 ®tf§® 4>4l 41® '44*11 4»wl i 

11. <ii4 j ft> ^44t® 4wsi4 ’itf® ®44t 4*c4l i 

12. ®®fi> ^4*lt® w < ?l'»1t4 4 *iN 4» 'oil , qlc*i 'oilR.^s ®®t ' 5 JT?r 4441 ®t® i 

13 . 4®fi> ^44i® ®%%H w ^ #sk4 c®tc® ®nt^» 4 *§* ^ttk^ siff® 

144® ®®t 41 ® 44® 4*uii i 

14. ijfi> ®lt4tc^ 4®®lt ®t®«, 4® C®t*T C®t*T '0*fa 1®54 4>E4? 

8ftt 



1. 4 C ®4S -1C 'Bt'Sf 1 m *jC4 4t4t ®k^ i ®t'sf ijfB® C441® C®I4I® $i®4»G|4‘ 1w 

2. *tolMM 4^t4c® ®®fi> $M4»i}*l 4C44 ®l4t4 4®fi> CSltfrTC® 

4k® I $W®fiWil ®4 9.11 X 10 -31 kg ®4$ Cgftar ®4 1.67 X 10 -27 kg 












































VSO (t 


'StffR flossy <i^'5lt l 0twf ^aitt^l TjfijRtSR CVS* <R*Rfi> 

RW i£Rs <J3\S R\5? 

3. 1 «1W SfafR "BtW ^RJ ^C°1 <pI5^ RpTO’S ^f^lttpTt Walt'S I 

4. 10.15 blcsf-fl ^RJ 7 R p lci3*iPj?ih C3*fT ffNtRT C*NR CSlCT 5 Ijft 

RC°1<pI 5^ 1w C I f%3 I 

5. 10.13 tsar TjJ^ bios?* ^RJ 1w (PNM *I<.W“1*I®1 4w <Jf%31 



S'QofSti *itt*r l5^» (V) rg 

1. wk»il <Ag(,\o i «iP®'9 f*pto RW rc^I— 

(^) ^Ttf^m (*f) Oot^f^R 

(«t) w (r) m 

2. Tjfi> ^srfatFRT '5RR5R R®T Pitwi w»hfi»* 'G*R Rf? 

i. ^\m '3 < r i 

ii. ^IfttR OT q<ipv^5 \SR 'Q’R i 

iii. ^IftR ^5?r 'owm 'Q*t?T i 

(^) i « ii (^) i « iii 

(*t) ii « iii (R) i, iii « iii 

(<F) N (^T) N m 


(*t) N m 1 (R) N C 1 
4. 10.18 to 




ii. B c’1h<p CS|C4* ^srRR A c?1hc<p <ilw 

iii. ^IRR < 1t ! #J Wft RRR «itW i 


fe* <?FRfi> Rf^? 

(*) i («) ii 

(*0 iii (R) i, ii <3 iii 


A 


tor 10.18 


B 


¥Sft-«j», *nNR«»h, w-ioir catt*f 





































*N^R«Bh 


5. i£(W? 

(^) ^5%, c^ar (*f) 

(*0 ^srt*rT 5 T (*T) «('»"; 2M1^ 

^r%t snsr 

1. ftret ■gST '0|]t)^|ciH *1? CFNflo <? I«T W C 5 jT> <pMc@ra TSffas^ef l 

ws, *b wv aifcr drifts i Hm mpfl> 
l *t c tiwR*w 1 toi ^pw?r^ j ifSR^iw?r Pi«m>m> 

^®fC« f*te?l ^5fa» *M*IR«ah 9 tW?*tt’ 1 t^ (M i fsft ^T? 'skints 'sfw^^H 
<icwi ^itejwj *tffa*t ^»w 1 d^R<i ^Icm e!f% 1 *Hw ^tit'® <i e ic a i*i i 
(^) ^Tt«lK font's #f CTffl? 

(*t) w*i ^5 «iIR'b ^Riwi Tit's i 

(’t) rntffi ^rt%» <pi<m ^®mt ^wi i 

(*r) <i«ifu<i ^ii^io^u 4*1'»lw Tsit*,| w< , zj^tvs 1*H?r <ilw <ul^trt ^wl i 

2. fear 10.19 

(^) isf®*, c^ar^t? 

0*f) P 1^0 *#*f> '3R 5 «tPT *#^1 
«pnc«i ajfij^ t&*|? 'ai^'o ^1? #|^*f *iR<qvo*l 

^te? 

(«t) f5C2f P R**JCV9 gffasff 

<KHl I 

(*0 fsaj *r wW f&ar ‘*r 4 T 5 [^a 
•iR^vsi Rcs|*H ^>wl i 

3. q 1 (2 C), q 2 (-1 C) arc* g 3 (l C) ait fc 5 # ^WT afffi» WT c^im *tftWW 

<slc^ ^ 1^9 ^Nt Tsrtc^ i 
(^) to^. ^«r#t? 

(*t) vaf^, c^ar 'Q v®]<g\a| aRst ^ c^-T? 

(*t) ticsR tbrj cq <i«iM^tt fcoftr ^t? tsar «iWl i 

(*0 q ± ^Wpffl»?r W{TF5W\ q 3 TSftrt C^M TSf^o? ^ C*lfl> from 

TO? 


P P 



ffru 10.19 




ISL4 


*0*1? 















































